Role of ABC transporter MRPA, gamma-glutamylcysteine synthetase and ornithine decarboxylase in natural antimony-resistant isolates of Leishmania donovani.
The resistance of clinical isolates of Leishmania donovani to sodium antimony gluconate (SAG), the mainstay of treatment in Indian visceral leishmaniasis, has become a critical issue in India. The present work investigates the mechanism of resistance to SAG in parasites isolated from patients who are unresponsive to SAG. Susceptibility to SAG as determined in vitro with intracellular amastigotes correlated well with the clinical response. The ABC transporter gene MRPA was amplified in resistant field isolates as part of an extrachromosomal circle. Co-amplification of the pterin reductase gene (PTR1) and MRPA suggests amplification of the H locus in SAG-resistant isolates. Amplification of MRPA was correlated to increased RNA as determined by real-time PCR. MRPA is an ABC-thiol transporter, and cysteine and glutathione were increased in the resistant isolates. Ornithine decarboxylase (a rate limiting enzyme in polyamine biosynthesis), and gamma-glutamylcysteine synthetase (a rate limiting enzyme in glutathione biosynthesis), the two building blocks of the main cellular thiol trypanothione, were overexpressed in some of the resistant isolates. A variety of resistance mechanisms to SAG, most of them consistent with a model based on the study of resistance in vitro, were present in clinical isolates from the same geographical region.